Particle-epithelial interaction: effect of priming and bystander neutrophils on interleukin-8 release.
Exposure to ambient air pollution particles causes greater health effects in individuals with preexisting inflammatory lung diseases. To model inflammatory priming in vitro, HTB54 lung epithelial cells were pretreated with tumor necrosis factor-alpha (TNF-alpha) and then exposed to a panel of environmental particles, including concentrated ambient particles (CAPs). TNF-alpha priming significantly enhanced interleukin (IL)-8 secretion in response to CAPs and other urban air particles in HTB54 cells. Enhancement was seen with whole CAP suspensions as well as with its separate water-soluble and -insoluble components. Treating CAP suspensions with 20 microM deferoxamine or 2 mM dimethylthiourea attenuated the enhancement, indicating that transition metals and oxidative stress participate in the CAPs-dependent IL-8 response of primed cells. Because activated neutrophils are also present in diseased lungs and are sources of additional oxidative stress on epithelial cells, primed HTB54 cells were cocultured with activated neutrophils. Wild-type neutrophils markedly enhanced IL-8 release to CAPs in primed HTB54 cells, an effect substantially diminished when neutrophils from NADPH knockout mice were used. Cytokine priming and interactions with activated neutrophils can amplify lung epithelial inflammatory responses to ambient air particles.